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Timber resources on smallholder tree farms in the Philippines, as elsewhere, remain 
inadequately described in terms of volume, number of trees, species, age, area of farms and 
number of farmers. This lack of information could be mainly due to the limitation of conventional 
forest inventory techniques on fragmented and scattered smallholder timber resources, as well as 
the high cost associated with conducting conventional forest inventories. Inventory information on 
timber resources is, however, essential in management, planning and formulating sound strategies 
for forestry development. This apparent need of inventory information calls for developing a cost-
effective method of inventorying smallholder tree farms. This paper reports an evaluation of the 
use of information provided by barangay chairmen as a method of estimating tree number and age 
on smallholdings on Leyte Island in the Philippines. Barangay chairmen in seven municipalities were 
requested by the ACIAR Smallholder Tree Farmer Project to provide information about tree farmers 
in their respective barangays. The reliability of the tree farm data provided by the barangay 
chairmen was evaluated through interviewing tree farmers in 10 barangays. In addition, barangay 
chairmen were interviewed to obtain barangay profiles and to investigate the strategies they used 
in collecting the data. Reliability was assessed in terms of reported versus verified tree numbers 
and stand age distributions.  
 
 
INTRODUCTION 
 
There has been an emerging interest of people in the last decade in venturing into tree farming 
because of its economic prospects. Interest in small-scale forestry is apparent in many countries, 
including the Philippines (Aggangan 2000). In Leyte Province, planted trees are providing both 
economic and environmental benefits, such as timber for own use and sale, soil protection, an 
asset for future generations and shade for crops (Emtage 2004, Cedamon et al. 2005). Inventory 
information on timber resources, including smallholder tree farms, is essential in management and 
planning (Vanclay 1992), and for formulating sound strategies for forestry development (Rawat et 
al. 2003). However, the extent and status of timber resources in smallholder tree farms remain 
inadequately described in terms of number of trees, species, age, area of farms and number of 
farmers. The only available information about smallholder tree farms in the Philippines is the 
Department of Environment and Natural Resources (DENR) database of registered tree plantations 
on private lands but research by Cedamon et al. (2005) revealed that only a relatively small 
proportion of smallholders register their trees. 
The science of forest inventory is well established, e.g. Chapman and Meyer (1949), Husch et al. 
(1972), Avery (1975), Shiver and Borders (1996). Forest inventories are often carried out for large 
areas of plantations or natural forests with a relatively small number of owners with a focus on 
timber approaching harvest age. Obviously, because smallholder tree farm characteristics − i.e. 
land area is very small and planted in agroforestry and fragmented in the landscape − conventional 
forest inventory techniques face major limitations and involve high cost. 
The lack of data on smallholder tree farms and the limitation of conventional forest inventory 
techniques necessitate the use of low-cost and practical yet reliable methods of inventorying 
timber resource. One of the simplest and least costly ways of estimating timber resource on 
smallholder tree farms is obtaining information at village level which could potentially be 
coordinated by village leaders. On Leyte Island and in other parts of the Philippines, village leaders 
− called barangay chairmen 1 − could potentially coordinate to supply information on timber 
                                                 
1 A barangay is the smallest unit of government in the Philippines, and in rural areas usually encompasses a 
number of sitios, or small hamlets of dwelling. This is synonymous to ‘village’. 
 
Evaluation of the Reliability of Village-based Inventory of Smallholder Tree Farms on Leyte Island 
resources on smallholder tree farms in their villages. Data such as name of tree farmers, number of 
trees planted, age and species are simple yet essential information of timber resource on 
smallholder tree farms that could be provided by laymen. Thus, barangay-based inventories could 
be a cost-efficient method of assessing smallholder timber resources in large areas such as 
barangays and municipalities. 
This paper presents the findings from the study undertaken as part of the master’s thesis of the 
first author which mainly aimed at determining the potential of a barangay-based tree farm 
inventory method as a means of assessing smallholder timber resources. It involved evaluation of 
the reliability of information on the number of farmers, tree numbers and stand age provided by 
barangay chairmen. For confidentiality reasons, the name of the barangays were not mentioned in 
the results sections, rather a number was assigned to them for purposes of discussion. 
The overall methodology adopted for the study is presented in the next section. A profile of 
barangays and their chairmen and most importantly the degree of reliability of the barangay 
chairmen data of tree farms are next presented. Results of verification steps are then presented. 
Finally, conclusions are drawn about the overall reliability of the village level inventory of 
smallholder tree farms and some policy implications of results are highlighted.  
 
Selection of Study Sites 
This study was conducted in the seven sample municipalities of the ACIAR Smallholder Tree 
Farmer Project (ASEM/2003/052) (from hereon referred to as ACIAR Project) on Leyte Island, 
namely Libagon and Anahawan in Southern Leyte Province, and Bato, Hindang, Isabel, Leyte-Leyte 
and Dulag in Leyte Province (Figure 1). These municipalities were selected in the ACIAR Project 
through probability proportional to size (PPS) sampling, on area (ha) suitable for timber production 
(Herbohn et al. 2005). Ten barangays from these municipalities were randomly selected as sample 
villages for evaluation of the reliability of the tree farm information. These include Barangay 
Bugasong in Libagon Municipality, Southern Leyte; Barangays Anahawan, Alejos, Amagos and Ponong 
of Bato Municipality, Leyte; Barangay San Vicente in Hindang Municipality; Barangay Apale in Isabel 
Municipality , and Barangay Tapul, Kawayan and Consuegra in Leyte Municipality, Leyte. 
 
 
Figure 1. Map of Leyte Island showing location of study sites (inset Philippines map) 
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Data Collection and Analysis 
The barangay chairmen data about tree farmers of the seven municipalities on Leyte Island were 
obtained from the ACIAR Smallholder Tree Farmer Project Office at the College of Forestry and 
Natural Resources, Leyte State University. The barangay chairmen data for each tree farmer 
include the name and address of planter, location (barangay) of the tree farm, land tenure, 
estimated area of the tree farm, tree species grown, number of trees, year of planting for each 
species and planting pattern. Farm visits and tree inventories were conducted to verify the data 
reported by barangay chairmen. Tree farms found to exist during the verification activity but not 
reported by barangay chairmen were also documented by taking notes on the number of trees, age, 
planting pattern, land tenure and name of the planter. 
Data verification included the actual counting of all trees for farms with less than 500 trees, but 
for contiguous plots with number of trees reported to exceed 500, a sample plot of not more than 
1000 m2 was established parallel to the length of the farm. All trees were counted and marked with 
red chalk to avoid duplication. The farm owners were interviewed to determine the year of 
planting of the trees. The interviewer identified dates of important social and other events, e.g. 
elections and natural disasters (particularly typhoons) to helped farmers recall a more or less exact 
planting year. 
A one-page semi-structured questionnaire was developed and tested with two chairmen from the 
sample barangay. Problems on the questionnaire was not detected hence data gathered from test 
interviews were used in the analysis. Barangay chairmen were questioned on how the tree farm 
data were gathered. They were also asked about the number of years they have served as a 
barangay official, their educational attainment, and the forestry training courses they have 
attended. The data collected from the field verification were entered into SPSS version 11. 
The percentage reliability was estimated for each reported tree farm following the formula: 
 
reported data 
verified data 
 x 100 % reliability = 
 
 
The percentage reliability of the number of farmers, number of trees per farmer, and age (years) 
of trees were computed for each barangay. Paired sample t-tests were conducted to test for 
significant differences in means on number of trees and stand age between data reported by 
barangay chairmen and verified by the researchers. Correlation analysis was conducted to examine 
the relationship of percentage reliability of number of trees and stand age, verified number of 
trees, verified stand age, verified number of tree farmers, land area of the barangay, number of 
households in the barangay, years of schooling of barangay chairmen, and number of years as 
barangay officials. Analyses of tree farm data were mainly based on an individual farmer rather 
than farm unit, because data were reported by barangay chairmen per farmer rather than per 
farm2. 
 
Biophysical Description of Sample Barangays 
Information obtained from the National Statistics Office website (NSO 2002) and land use maps 
obtained from the GIS Laboratory of LSU (Loreto 2006) provided a clear picture of the sample 
barangays in terms of number of household, land area and land uses. As shown in Table 1, Barangay 
6 has the most households while Barangay 1 has the least. In terms of land area, Barangays 10 is the 
largest and Barangays 8 the smallest. The land use CAWGB is predominantly characterized to be 
cultivated with coconuts, grassland and brushland. The information potentially showed a large area 
for increased tree planting. Rice land is common in seven barangays though scarce in Barangay 2. A 
secondary forest is present in Barangay 5. 
 
 
 
 
 
 
 
 
                                                 
2 Most farmers have had multiple but small farms. Barangay chairmen reported the number of trees as an 
aggregate of trees planted from all farms. Stand age were also reported as an average age by species from all 
farms. 
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Table 1. Biophysical profile of sample barangays and demographic profile of barangay chairmen 
 
Barangay 
biophysical 
profile 
1 2 3 4 5 6 7 8 9 10 
Number of 
households 1
137 450 257 333 167 623 210 322 168 143 
Land area (ha) 2 207.45 258.35 575.82 302.02 461.33 935.09 183.01 119.24 219.34 2090.45 
Land use (ha) 3           
CAWGB 4 127.44 258.21 57.71 302.02 54.04 0 0 0 0 1066.10 
RC 5  80.01     .14  518.11  0 0 397.40 0 54.99 219.34    60.58 
CL75%COCO 6  0  0   0  0 221.34 537.69 66.59  0  0  963.77 
SF50% 7  0  0   0  0 185.95  0 0  0  0  0 
PCOCO 8  0  0   0  0 0  0 116.42 64.25  0  0 
 
1. Based on NSO (2002). 
2. Based on land use map at ACIAR Tree Farmer Project. 
3. Data obtained from LSU GIS Laboratory, (Loreto, personal communication). 
4. Cultivated area planted with coconut, root crops, banana, vegetables and some fruit trees with brushland 
and grassland of more than 50%.  
5. Rice land. 
6. Coconut plantation 50−75% mixed with rice, root crops, banana, vegetable and fruit trees. 
7. Open canopy forest, mature trees of less than 50%.  
8. Pure Coconut plantations with few root crops and bananas and settlements. 
 
Profile of Barangay Chairmen 
Interviews with barangay chairmen revealed a highly interesting profile of the people who did 
the inventory of smallholder tree farms in barangays. The profiles of barangays and their chairmen 
assist in understanding the reliability of smallholder tree farm data. As indicated in Table 2, the 
age of barangay chairmen were found to range between 42 and 68 years, and most were male. With 
regards to educational attainment, five of the barangay chairmen had achieved elementary level 
only, two were high school graduates and three had a college education. This reveals that many of 
the barangay captains are literate and have the capacity to logically frame up strategies for 
conducting a tree farm inventory. All had served as a barangay official for at least five years, the 
longest period in service being 26 years in Barangay 1. Most derived their income mainly from 
farming, but depended on their cash incentive in the form of monthly or quarterly honorarium for 
major expenses.  
 
Table 2. Profile of chairmen of the sample barangays 
 
Profile of 
barangay 
chairmen 
1 2 3 4 5 6 7 8 9 10 
Gender Male Female Male Male Male Male Male Male Male Female 
Educational 
attainment 
Elem. 
grad. 
Elem. 
grad. 
College 3 
years 
College 
1 year 
High school 
grad. 
Elem. - 
4 years 
Elem. 
grad. 
College 
grad. 4 
years 
High 
school 
grad. 
Elem.  
grad. 
Number of 
years as 
barangay 
official 
26 15 9 11 9 14 11 5 11 6 
Main source 
of income 
Farming Farming Honorarium Sari sari 
Store 
Honorarium Farming Fishing Farming Farming Farming 
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Number of Farmers and Number of Trees Grown 
A total of 183 farming households in 10 sample barangays were identified from field verification, 
whereas barangay chairmen reported only 121 households (Table 3). Tree farms not reported by 
barangay chairmen were from the barangays of Amagos and Anahawan in Bato, and Bugasong in 
Libagon, Southern Leyte. As shown in Table 3, the mean percentage reliability of barangay 
chairmen data of tree farmers in terms of the number of tree farmers is about 90%, with the lowest 
of 40% for Barangay Anahawan and the highest of 100% for seven barangays. 
 
Table 3. Number of farmers in each sample barangay 
 
Barangay Number of farming 
household reported 
Number of farming 
household after field 
verification 
Percentage reliability of 
the number of farming 
households (%) 
1 47 62 75.81 
2 23 57 40.35 
3 5 5 100 
4 3 3 100 
5 19 22 86.36 
6 3 3 100 
7 4 4 100 
8 5 5 100 
9 7 7 100 
10 5 5 100 
 
The ‘true’ number of trees for each tree farmer in the 10 barangays was determined through 
field verification. It was found that farmers in the sample barangays grew 26,556 trees in 
aggregate, whereas the barangay chairmen reported only 8096 trees (Table 4). As indicated in 
Table 4, 26,556 trees were found during field verification while 8096 trees or 33% was reported by 
barangay chairmen. Based on these figures, the data reported by the barangay chairmen were 
obviously an underestimation. The average difference in the number of trees per farmer was found 
to be 107, with a standard error of 58.25.  
 
Table 4. Difference in the number of trees per farmer in 10 sample barangays, verification study 
versus barangay captain’s estimate 
 
Barangay no. Total trees verified Total trees reported 
1 5538 1906 
2 1,2105 2171 
3 1399 630 
4 157 162 
5 840 458 
6 2156 530 
7 87 171 
8 1317 642 
9 1013 1206 
10 1944 220 
Total 26,556 8096 
 
Species of Trees Identified in the Verification 
Species of trees found in the field verification were identified. There were 21 tree species 
identified as being grown by farmers in all barangays in which about 96% of the total number of 
trees grown is composed of gmelina and mahogany and about 2% (nearly 400 trees) are native 
species including molave and narra − the premium species for timber and furniture (Table 5). With 
regard to species identified by barangay chairmen on their reported tree farm data, it was 
observed that most barangay chairmen reported the ‘local name’ of species although some species 
were identified by their ‘common name’ only. In some cases, local names were names used in that 
municipality only, whereas common names are the accepted names used by foresters in identifying 
trees. Obviously, local names of species vary with differences in dialects, such that a ‘Waray’ 
speaking area would have a different local name than a ‘Cebuano’ speaking municipality. A typical 
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example for this is Molave (Vitex parviflora), which is known as ‘hamorawon’ in ‘Waray’ areas 
while being called tugas by ‘Cebuanos’. Table 6 shows the names of species with two or three local 
names. 
 
Table 5. Number of trees by species identified in the verification 
 
Species Scientific name (based on Rojo 1999) Total 
Gmelina Gmelina arborea Roxb 12,804 
Mahogany Swietenia spp 12,641 
Mangium Acacia mangium Willd. 605 
Ipil-ipil Leucaena leucocephala (Lam.) DeWit 93 
Antipolo Artocarpus blancoi (Elmer) Merr. 91 
Molave Vitex parviflora Juss. 88 
Bagalunga Melia azedarach L. 84 
Toog Petersianthus quadrialatus (Merr.) Merr. 37 
Anislag Securinega fIexuosa (Muell. - Arg.) 33 
Rain tree Samanea saman (Jacq.) Merr. 26 
Narra Pterocarpus indicus Willd. 11 
Dao Dracontamelon dao (Blanco) Merr. and Rolfe 10 
Pili Canarium ovatum Engl. 8 
Teak Tectona grandis L.  6 
Auri Acacia auriculiformis A. Cunn. ex Benth. 5 
Kubi Artocarpus nitidus Trec.  5 
Bakan Acacia auriculiformis A. Cunn. ex Benth. 4 
Bangkal Nauclea orientalis (L.) L. 2 
Taluto Ptrocymbium tinctorium L. 1 
Batuan No scientific name found that match local name 1 
Daral-og No scientific name found that match local name 1 
All species 26,556 
 
Table 6. Trees with different local names 
 
Common 
name 
Scientific name Local names 
Antipolo Artocarpus blancoi (Elmer) Merr. Atipo, Tipolo, Antipolo, Gilis, Tipoo 
Bagalunga Melia azedarach L. Bagal-nga, Bagarnga, Baganga 
Hambabalud Neonauclea formicaria (Elmer) Merr. Hambabawod  
Rain tree Samanea saman (Jacq.) Merr. Acacia, Casia, Giant Acacia 
Molave Vitex parviflora Juss. Hamorawon, Tugas 
Bangkal Nauclea orientalis (L.) L. Kabak, Bangkal 
Narra Pterocarpus indicus Willd. Naga, Narra 
 
Comparative Analysis of Reported and Verified Tree Farm Data 
A series of t-tests were conducted to compare the means of reported and verified data on the 
number of trees and stand age by barangay. No significant differences in number of trees between 
those reported by barangay chairmen and then verified by researchers were found in all barangays 
except Barangay 1 (Table 7). Only Barangay 10 had a significant difference in stand age between 
that reported by barangay chairmen and then verified by the researchers (Table 8). Result from t-
tests provided insights into how the reported and verified data differ in terms of number of trees 
and stand age of smallholder tree farms.  
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Table 7. T test on number of trees (NOT) for reported and verified data 
 
Barangay Number of 
observations 
Reported mean number 
of trees (NOT) 
Verified mean 
number of trees 
(NOT) 
t statistic 
1 47  41 106  2.86** 
2 23  94 171  1.19ns
3   5 126 280  1.18 ns
4  3  54   52  -1.00 ns
5 18  25   34  1.60 ns
6  3 177 385  1.25 ns
7  4  43   22  -1.78 ns
8  5 128 263   1.20 ns
9  7 172 145  -1.44 ns
10  5  44 389    1.17 ns
* Significant at the 5% level; ns not significant.  
 
Table 8. Tests on differences in average stand age 
  
Barangay Number of 
observations 
Reported mean stand age 
(yrs) 
Verified mean stand age 
(yrs) 
t statistic 
1 47   9.0   7.8 1.53 ns
2 22   5.7   5.4 0.47 ns
3  5 14.4 11.0 1.91 ns
4  3 15.1 12.4 1.00 ns
5 18   9.5   8.1 1.60 ns
6  3   6.0   9.5 -1.99 ns
7  4 31.4 30.7 0.19 ns
8  4  7.9   8.4 -0.63 ns
9  7 12.5 11.3 0.93 ns
10  5   8.6 12.4   -3.06* 
* Significant at the 5% level; ns not significant.  
 
Degree of Reliability of Barangay Chairmen Data about Number of Trees and Stand Age 
Table 9 presents the percentage reliability of tree numbers and stand age per barangay. The 
mean percentage reliability on NOT and stand age across barangays is 118.07% and 135%, 
respectively. To better understand the meaning of the data, five categories of reliability had been 
established. Reliability that is less than 70% is not reliable (extreme underestimation); 70% − 90% is 
categorized as reliable with slight underestimation; 90% − 110% is considered highly reliable; 110% − 
130% is considered reliable with slight overestimation; and more than 130% is classed as not reliable 
(extremely overestimation). It is apparent in Table 9 that seven barangays had reliable data on 
number of trees (NOT) but only four barangays in terms of stand age estimate.  
A variety of strategies had been used by barangay chairmen in collecting tree farm data. It was 
hypothesized that the strategies of barangay chairmen did not have significant differences in terms 
on the reliability of number of trees and stand age. To test this hypothesis, a one-way analysis of 
variance was conducted. Analysis showed that data collection strategies had no significant 
differences in terms of number of trees and stand age. This result showed that there is no sufficient 
evidence to prove that the mean percentage reliability on number of trees and stand varies with 
the strategies used by barangay chairmen in data collection (Table 10). 
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Table 9. Percentage reliability of number of trees (NOT) and stand age 
 
Percentage reliability of NOT Percentage reliability of stand age 
Barangay N Mean Std. error of 
mean 
N Mean Std. error of mean 
1 47 142.99 33.13 47 143.04 27.87 
2 18   96.98 13.16 22 153.47 46.64 
3   5 110.77 49.07   5 128.00 10.88 
4   3 101.75   1.75   3 133.33 33.33 
5 18   90.40 15.32 18 148.28 18.13 
6   3   46.57 22.59   3   68.91 15.56 
7   4 180.36 18.41   4   94.21 13.88 
8   5   83.83 23.62   4   96.21 10.57 
9   7 118.34 13.00   7  115.13 14.28 
10   5 103.34 74.55   5         71.21   8.10 
Total 115 118.07 14.54 118 135.07 14.42 
 
Table 10. Mean percentage reliability of number of trees and stand age according to strategies of 
barangay chairmen in gathering tree farm data 
 
Strategy in gathering farm data Mean reliability of 
number of trees (%)  
Mean reliability of 
stand age estimate (%) 
(1) Chairman and barangay council3 member did 
the inspection of tree farms and interview with 
tree farmers 
126.48 144.49 
(2) Council member reports were verified by the 
chairman through interviews with barangay 
tanod and sitio4 leader 
75.90 153.57 
(3) Households reported to have trees planted 
were visited by the chairman and council 
member and interviewed to estimate number 
of trees, age and species identified 
131.71 118.07 
(4) Tree farmers were interviewed by the chairmen 
to estimate tree farm data 
47.57 68.91 
(5) Barangay council reports were verified by the 
chairman by actual inspection of tree farms 
and interview with farm owners 
103.96 108.25 
(6) Chairmen visited tree farmers and the number 
of trees and age were estimated by both the 
chairmen and farmers 
107.34 71.21 
F Statistic (one-way ANOVA)      .463   .515 
 
A correlation analysis was conducted to examine the relationship of percentage reliability on 
number of trees and stand age to verified number of trees, verified stand age, verified number of 
tree farmers, land area of the barangay, number of households in the barangay, years of schooling 
of barangay chairmen, and number of years as barangays official. The null hypothesis was that the 
reliability of barangay chairmen data on number of trees and stand age is not related to verified 
stand age, verified number of trees (NOT), verified number of tree farmers, land area of the 
barangay, number of households in the barangay, years of schooling of barangay chairmen, and 
number of years as barangays official. Estimated correlations are reported in Table 11. Results 
showed that all of the variables mentioned above had low correlation coefficients which mean that 
each variable is independent from each other. 
 
 
 
                                                 
3 Barangay council is group of individuals elected by village residents. The council is headed by the Barangay 
chairmen. The main function of the barangay council is to deliver government services to the people. 
4 A Sitio refers to specific zone in the barangay comprised of not less than 10 households.  
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Table 11. Pearson’s correlation coefficient for reliability on number of trees (NOT) and stand age 
 
Pearson’s correlation coefficient Test variable 
Reliability of stand age     Reliability on NOT 
Percentage reliability of stand age 1 .014 
Percentage reliability on NOT .014 1 
Verified tree total -.043 -.207 
Total land area of barangay -.090 -.066 
Number of household -.014 -.107 
Number of years as barangay chairmen .057 .137 
Number of years in schooling -.018 -.073 
Number of tree farmers .103 .086 
 
DISCUSSION 
 
The statistical analysis provides evidence that tree counts and stand age estimates per farmer 
can be obtained with reasonable reliability from village leaders (barangay chairmen). Result from 
T-test conducted mean number of trees and mean stand age by barangay showed that there is no 
sufficient evidence to prove that number of trees and stand age per farmer reported by barangay 
chairmen is different from those verified by the researchers. This does not, however, mean that 
barangay chairman is as competent as the researcher who obtained relevant forestry academic 
training and work experience. The high reliability of tree counts can be attributed to the 
‘debriefing’ activity conducted by the ACIAR project.  
None of the six methods employed by barangay chairmen for data collection appear superior in 
terms of mean reliability on tree counts and stand age estimates. Moreover, correlation analysis 
failed to confirm any relationship between reliability on number of trees and stand age and a 
number of variables (stand age, number of trees (NOT), tree total, verified number of tree farmers, 
land area of the barangay, number of households in the barangay, years of schooling of barangay 
chairmen, and number of years as barangays official). 
 
CONCLUSION 
 
The study conducted revealed that barangay chairmen or village leaders are able to provide 
reliable tree counts and stand age estimates, and use of these estimates is a simple, low-cost and 
reliable method of inventorying smallholder tree farms. Providing necessary information to village 
leaders about what information or data is required in a tree farm inventory is necessary to be able 
to achieve high level of reliability. Moreover, the success in obtaining reliable village level tree 
farm data is totally dependent on the cooperation of village leaders. 
 
ACKNOWLEDGMENT 
 
The financial support provided for the fieldwork required for this study by the ACIAR Smallholder 
Tree Farmer Project (ASEM 2003/052) is gratefully acknowledged. 
 
REFERENCE LIST 
Aggangan, R.T. (2000), ‘Tree farming in the Philippines: Some issues and recommendations’, in S. 
Harrison, and J. Herbohn (eds), Socio-Economic Evaluation of the Potential of Australian Species in 
the Philippines, Australian Centre for International Agricultural Research (ACIAR), Canberra, pp. 
33−43. 
Avery, T.E. (1975), Natural Resources Measurement, 2nd Edition, McGraw-Hill, New York.  
Chapman, H.H. and Meyer, W.H. (1949), Forest Mensuration, McGraw-Hill, New York. 
Cedamon, E. and Emtage, N. (2004), ‘Conducting surveys on forestry attitudes and practices in Leyte 
communities, the Philippines: Experiences and lessons learnt’, Small-scale Forest Economics, 
Management and Policy, 4(1): 69−84. 
Cedamon, E., Emtage, N., Suh, J., Herbohn, J., Harrison, S. and Mangaoang, E. (2005), ‘Present tree 
planting and management activities in four rural communities in Leyte Province’, Annals of Tropical 
Research, 27(1): 19−34.  
 87
Evaluation of the Reliability of Village-based Inventory of Smallholder Tree Farms on Leyte Island 
Emtage, N. (2004), An Iinvestigation of the Social and Economic Factors Affecting the Development of 
Small-scale Forestry by Rural Households in Leyte Province, the Philippines, The University of 
Queensland, Brisbane, Australia. 
Herbohn, J.L., Harrison, S.R., Vanclay, J. and Wardell-Johnston, G.(2005), ‘Designing a strategy to 
sample tree farms on Leyte’, in J. Suh, S.R. Harrison, J.L. Herbohn, E.O. Mangaoang and J. Vanclay 
(eds), Improving Financial Returns to Smallholder Tree Farmer in the Philippines, Proceedings from 
the Planning Workshop held in Ormoc City, the Philippines, 15−17 February 2005, pp. 203−210. 
Husch, B., Miller, C. and Beers, T. (1972), Forest Mensuration, 2nd Edition, The Ronald Press Company, 
New York. 
Loreto, D. (2006), Personal communication, Laboratory Technician, Geographic Information System 
Laboratory, Leyte State University, Visca, Baybay, Leyte, Philippines. 
National Statistics Office (NSO) (2002), Total Population, Household Population and Number of 
Households by Province, City, Municipality and Barangay: as of 1 May, 2000, 
http://www.census.gov.ph/census2000/index.html, accessed 5 October 2006. 
Rawat, J., Dasgupat, S., Kumar, R., Kumar, A. and Chauhan, K., (2003), Training Manual on Inventory of 
Trees Outside Forest (TOF), FAO Regional Office for Asia and the Pacific, Bangkok.  
Rojo, J.P. (1999), Revised Lexicon of Philippine Trees, Forest Products Research and Development 
Institute, College, Laguna. 
Shiver, B. and Borders, B. (1996), Sampling Techniques for Forest Resource Inventory, Wiley, New York. 
VanClay, J. (1992), ‘Before Your Begin Your Inventory’, ITTO Tropical Forest Management Update, 
2(4):4−6, www.jkv.50megs.com/U039_ITTO.pdf, accessed 28 December 2005. 
 
 
 88
